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Abstract 

PROBLEM TO BE SOLVED: To suppress scale increase of a light switch while securing the reliability of 
a system by providing 1st to 3rd optical path switching means. 

SOLUTION: Input terminals 1-1 to 1-m and output terminals 7-1 to 7-m are respectively connected to 
desired other stations (node) and the transmission path of each optical signal is optionally set by the 
path setting of nx n light switches. The other outputs of 1 x 2 light switches 2-1 to 2-m are connected to 
mx 1 light switch 8, inputted to a spare system receiving circuit 'Rx (P)' of p pieces of optical 
transmission devices 15-1 to 15-p through 1X p light switch 13 and constructs a detour circuit for 
protection. Similarly, outputs of a spare system transmission circuit Tx (P)' of p pieces of optical 
transmitting devices 14-1 to 14-p are connected to 2X 1 light switches 5-1 to 5-m through px 1 light 
switch 12 and 1 x m light switch 9 and constructs a detour circuit. 
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•3©ffi*j^P36«S5«SnTV^^A*SShf ^>t«#*A 
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5tjfxsnfc^< tt> io©m2©7 i 6ft^-r>^- 
y-F. 

[W*a3 8] »3ftJS 2 0 75M»*a 3 7 ©V>m*» 
3 9 ] tt*3K 2 0 7iMn*3» 3 7 <DU"fn* 

« c t fcf zytmmm y - f. 

[fcjJiJR 4 0 ] fflf#JS 2 0 75SIS*JS 3 7 © V»fn** 
[8**314 1 ] 8jt#3t 1 6 £fc«»*JS 3 4®Mfn 

^©si*^icta*E$nfc7 , damffl y - ft^o t. 

iW8Bg§ 1 75£» 3 ©ftffi^-f >^-7i-X?gll 

^eaash^s A*sn*:)tfi^sjB 1 atfiB 2 ©#• 

*tf8BS»2©»SE3t«^A*3ti, Rm2©^-K7tfi^ 

[»*3B4 2 ] ts*^ 1 6 sfc«at*ja 3 4 ©i^-m 

HutBA^J®^ <=> A^J StlfcTfcfl b 

- 1 z&mt-t zytmmm y - f„ 

[»**4 3] W*JR4 2 (CfB«Stlfc^ffi«ffly- 
FT&oT. 

fIfB^17!)M^3©7 , e«^-1'>5'-'7x-X^S«. $ 

sfflffly-F. 

[»#js 4 4 ] 8i#3i 1 6 iztzmmm 3 4©v»fn 



#W1 1 - 2 8 9 2 9 5 
^©»*JS(c8Btt$tlfc7ta<fffly - FT&oT. 

mriB^ 1 nmg, 3 oytm^ >^-7i-xm 
iWiBA^j*? a> ^ a^j snfc3tm^*«a(s mzmm l 

©x-f > f ^;Uft#©-fei7->3 A*^s-v FSrIISffiU 

Sf^ v^;uffi^«^*7tffl^^^bTtsiBffi**T 

[»#a4 5] g»*5si 9 3 7 ©v^-rn 

^©8t*jMi'i3«s nfcjtafliffl y - kt?*o t, 
Huiam 1 r^ss 2 ©7tffi^-r >^-7i-xfsn 

ffiUSA**^ 6 A* Snfc3tfll#SfB 1 2 ©# 

© / 1 >7 - * -5 1 & & sii >t -r & 7^ =& — ^ ^© t * as 
T^s^tsr^t-rs^awffly— f. 

^ ©if** \zmwi $ n&Ttamffl ;-H7»ot, 

MB Art Sff 6 A* S tlfcttfi^ fcSSiJl L 

[8i*JS4 7] w*JS4 3ic8B«$nfc7ta<fffly- 
Hfrffi»is.^2©7tft^-r >?-7i-xfi!ii, $ 
HiifB*^m-^^A*sn, iti(t§siM5fr/ 

afaffl y — Fo 

[it*JS4 8] if^js 1 9 &fzmmm3 7 ©v^-rn 

*>©ffi#W::ffitt2n£3fcamffl/-FT*^T. 
hubB^ 1 RtXJB 2 ©3fcfi^-f >^-7i-xm 
i9BEA*SH^5A*Snfc^«#S««e#fc*iftb 

©x^ ^^JHf^W-fe^ -^a >^--A^^y FSr^iaSL. 
iHjWJx-f •>'^Jl'A'f77-+II!:Mtfef'f 

*«itT^* n <t z>?tmm m y - f. 
[af*JS4 9] si #is 2 Tisii^Ji 4 8©vi-rn*"© 
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mmytmrnm y - f ©A*a§B^ zimjM? tcs-s^ 

S^TSftaftffly-F. 

iMEftafiffiy-- F©WE'>ft< £*> 1 oOArtSS^ 
t> 1 ^©^{ift§«#M£©-£©F^{£ft^£^&t--5 

#»*b#xs £ £^£? c £ £#m£ r& y — f etsiam 

f tc*f-r^ y - K»tFiaa*fe"r* o t. 
MtH^afflffly-h*©Buffi / >^< t^itJWJgffl^jiiffl 

ft&^#xg££^tj;i££*HK£T3y— f»shi« 

[»*«5 4] arasgi 8 ictesKsnfcTtamffly- 

MEftafiffl y - f ©tuE'>& < £ t> i owse/St^ii 
^®*»6«9iH^&< £fc loom^ag^its-sftais&a* 

£. BuE4>&< £t> 1 ^©^fltffrSim^a©— £©HK 

7t^ss^^^t-^7tss^#xs t £^tr c £ s»itr 

*y-F»£|5|«#*£c. 

[ffl^jg 5 5 ] ii*is i 8 iztmzntzftmmm y - 

WfEJtaffffly-F©Ht(iB / >^< tt> lOWAMW 
589E*l>fc< £*> l ^©Sffl5tS<S^afc:S*3tt«!S* 4 



£M^£&t>;fcftSS&tcttJ&T3fflEA#>Q : ? 
£. ftflE'>fc< £fc l oc^Hiftgfa^a©— £©F>flt~ 

^y-nisisiHia^ft. 

[ffi$95 6] »*«3 3{cf3«$nfe5ta«ffly- 
FtcM-r-sy- (*»*iHi«[*ffi"^»^T, 
WETtamffly- f©buE4>&< 1 1> i -^^mmytrnm 
=p©^e.WE^< t*> i ^©m^ssH 1 tcs^^ss^ 
es^ftM t & ta 1 £ ^ast a m n £ . 
^»^mxs-cesi^<t^^fec: t 

R^iUffl 5fe©7ta(tffly- H*> 6 WTO ■=>;£: 

tg£75:ofc7tSS§{'*fJS-r^HtrEaj^^£. ffiE4>& 

F{c*fr^>y-F»*[Hia*teT^oT, 

iffi3tlflffl y - KOiE^ft < £ l ■oVAtlMTfr 

t>Mm'J>tL< £*> i ^©Buaftse^afcssftSB&a* 

Kf»*^ttiXST-eKl?FHg £ & o fc 21 £ £t£fcB b 

Ktt, ii«7E©fta«ffl y - f tcsimjtoftfis^fes 
j6e»tife7 ! 'D^^->3 >as»c«o#Asg©«#fi* 

emTtet^ofc^SStC^T-SWEA^^i:. w 

?b^< t% i o©^«7 1 esff #a©-t©i«fc:3teiK 
*^-r -a 7tss^#x@ <h ci t £ r -s y - 

5 8 ] 3 6 fcffi«£ nfc^aflffl y - 
F y - F»*0«*j*-ea&oT. 
miBaT'eaMffly- F©tfiE / >^< £fe i i<Dmmyt'&.m 
^mfr*>wivz'J>fc< tfe i ^©tfc^ssB'f'S-sftais&a* 
esi^t&ofcJitsiftwraHisttaxgt, 

R^jtfa5fe©7tamffly-F^e.«)#s**§wstofe 

HflE / >^< £fe l^©^«7t3t«^©©-£© 

Mk:3t«JS*«*-r*JtB«#xai:S^tr^i:*1*a 

t-r^y-F^iaia*}*. 

5 9 ] ffi^qi 3 6 CEtSnfc*Hlffl / - 
F!C^TSy-F»*IUtt*ffiTa&^T, 

mv&ytmmm y - f ©we'>^ < £ *> i o© a*s^ ^ 
fii^i £ -o fz z. t m-r * wxe £ . 

2lft7C©7ta{fffly-FSCiM«7t©&S$r^s!)^ 
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[1**316 0] *»©Jta«ffl/-h**ttttbTffiS 

\z mm -r * ftei£ -> x t- a t & o t . 

iwfeftaff ffl / - Ftt»*3e 2 7^Mai*JS 1 9 ©UTtl 
3&£-f £fteiiit->X:rA<, 
fcS{fT^ftfSS:>X^AT&oT. 

wia7tamffly-H«»*«2 onssn&m3 7wr 
4$st t f * Jtesi -> x t- a . 

[0 0 0 1] 

ftarajHy-HKM-r*. 

[0 0 0 2] 

[*£?£©&«] fi'PXn^ F^X-x-Ate, ftX-Ty 
fHSfcgJIU ifcjSS^-fJ^fi (WDM) gffiiffl* 

L^fcftx-f y^lc^D D»*.a**r 
[0 0 0 3] ^q^n^hyXfAli 

n (y-H) p^©{t^ss&vi^iC5a*j;<. sis&as/t 

[0 0 0 4] 015CI1 «fc SftSffiffl / 

-K©«j***r. hi 5icsmfriftffly-m. % 

mnXi]^4 01-1-401 -m, ftjf^-Y >5>7 
x — XIhIS§4 0 2 - 1 ~4 0 2 -m, nXnJtvMJi' 
XX-f7f4 0 3, 7tfi^-f >^Xx-X[HlgS4 0 4- 
l~4 0 4-m, ytmmiillimT 4 0 5 - 1~4 0 5 - 
m. itmn-i >^7x-X(hI^4 06-1-4 06- 
p. ftfl^ >^7x-X[eISS4 0 7 - 1-4 0 7 - 
P. ftft^-f >^-7x-XIhISS4 0 8 - 1 -4 0 8 - 
P. ftd^f-O^x — X0884 0 9 - 1— 4 0 9 - 
P. %fem%iW4 1 0 - 1-4 1 0-p, ftfej§tS£S4 



ii-i~4ii -p^eMsntw. 

[0 0 0 5] 01 5{C^-r^®«ffly-HtC*3^T. ft 
ft-SfA^SsHM 0 1-1-401 -mtt. flfi^^f>e2l 

*nT<*3tm#?5«A*an, >^7x-xisi 

8S402-1 — 40 2 -mSr^LTn X nftv h 'J^X 
M7f4 0 3 l:A*Stl?>. *fc^rtT«7tfe3lSe 
4 10-1-4 1 0 -p cfcDlJ— t*Xffl©7td^affl 
»3lfalHlSS" Tx (W) " %>&U=f>m : &M%m&" Tx 

(p) " ctotB^^n-s. ^n?> (2x P ) ^©ftft^t 

tt, -Y>^7x-X[HlS&4 0 6-l~4 0 6-p*3J:lK 
408-1—40 8-p^l/TnXn)t7hU?XX 
-f -y^4 0 3 tcA^n^. 

[0 0 0 6] nXn)tX'f7f4 0 3ffln (#«£5f50iJ© 
*§£\ n=m+ (2Xp) tft-S) FtH*©?^. 

404-1—404 -m€r^UTttl^7ffl^ 4 0 5- 1 — 

4 o 5 -mtctH^jsn, flsu^^TSiasns. 

[0 0 0 7] ftX'T-y^4©?A0© (2Xp) * 

-h*^m^$nfcftm^tt. -f>^>'x-x[Hiss4 o 

7 - 1—4 0 7 - p*5«i;Z>'4 09-1-409 - p £rfl- 
LT*£ISi4 11-1—411 - p©S/S*Sff EI 

s§" rx (w) " *5<ty:^e^SftiHiss" Rx (p) " 
ic-en^enA^ns. 

[0 0 0 8] nxn^7f4 0 3lt nffi© (n = 
m+ (2Xp) ) A##-F£, n«©ffi;fjzl?- F <h£ 

[0 0 0 9] 7tm^-< >^Xx-X(hI8§4 0 2- 1-4 
02-m, 404-1— 404-m, 406-1—40 
6-p, 4 0 7 - 1— 4 0 7-p, 4 0 8- 1—4 0 8 
- p*3j:tf4 0 9 - 1 — 4 0 9 - ptt, ffiliratftX-f 
-y^t©-T>^7x-X, fc«kDC7te^SiftX-f^ 
^<h©-T >^-7x-X^tl*Jt^. 3tfl#©H*. ftm 

[0010] 0 1 5 ©=fc 3 frft^ DXa^^MJ, * y 

u-^^m^. &m (y-F) m-z-ytimvfcm&n 

3*>©T<&-5. ^T, n X nftX-Y ^^©SSSg^iC 

loon] ii6i;i2 ©«e*isw^*'^< ytmmm 

y-K©fl|j$S^-r. H16lC*t3tIfl!ffl/-t { ll 
ftd^A^J^ 501-l~501-q. ftlf "ligs 5 0 
2-l~502-q. feft^SS^ 503-1-503- 
q. ftd^-f >^7x-XlsiK5 0 5 - 1 - 1-5 0 5 
-q-w, nXn3t7hU?XX-f^f5 0 6, 3tfl^ 
-f >^ 7x-X(e]S§5 08-1-1-50 8 - q - w. 
KS^Sgg 509-l~509-q. 5 10- 

i - 5 i o - q , ytmmati^ 511-1 — 511- 

q> 7tffi^<>^-7x-XHI8S5 14-1-5 14- 
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¥fffl¥ 1 1 - 2 8 9 2 9 5 



p. 7t«^-r>5'7x-XlHlgS5 15-1-5 15- 
P. >^7x-X(hISS5 16-1-5 16- 

P. >*y x-XlnI8g5 17-1-5 17- 

P . fteSISB 518-1-518-p, TteMSS 5 
19-1-519 - p tl%>. 

[0012] co»'2ofie*ft«fc«tajta<sffly-i« 
n<oea****w:UT»*j:<e3i-r*fc«)ic, ass 

»fij#fi (WDM) ttHS*jgfflUfcfe©T**. *©ffi 

[0 0 13] &±©ffi*ftfR©«J*KOV>Ttt. 77> 
tC<J;3+r* • 7 7-X h • XA- • n— PfcfT> • 5—5^ 
-i- >^ • 7l/-f X • y*— • WDM • i'XfAX, *y 

>^ • 7 > • -f* y^rfV^i^rv K • V U ;x — -> a > • h 

y'i t.j&i~§~ ZJCffi. (Chungpeng Fan, "Examining an int 
egrated solution to optical transport networkin 
g.", Wavelength Division Mul t iplexing: (The first e 
ver European meeting place for WDM Systems, Networ 
k, Marketing & Engineering Professionals), Novembe 
r 1997, London) . Rtf. m*t>lz£.2>* i?\—-T)\<- 
*7- h^i-7-ff/Dy-egl 4tS6^ 

• 7—*=ry=f-\—X • y* — • y* V—v? • b?> 

Xtf-h • *y hV — yi tmTZXffi. (Satoru Okamo 
to et al., "Optical path cross-connect node archit 
ectures for photonic transport network.", Journalo 
f Lightwave Technology, Vol. 14, No. 6, June 1996, 

pp. 1410-1422) dfflxlAo 

[0 0 14] 

3ShP4 01-1—401 -m*5±tXi±i^S!^4 0 5-1 
~4 0 5-ml;in5«^) icBBLTWu 1 + 1 <DK& 

( i oco+r- axmmztt lt i offlynf^ ~>a >m 
^zmv^Tzmm) -w :n tfx«#tc 

MLT l-D<DynTy~>3>m*%$:mi0^TZ>) 
[0 0 15] ba»L&J&«&. ^(*3T'7teilSS4 1 0- 

i~4io - pisj:U4 i i-i~4i i - p tmm-r 

[ooi6] fi 
att**«r*fc«>. Bi 1 5 c^r <t o \z. mm\Ei&" 

Tx" *«tt;gfi||Hlg&" Rx" & l + l<DK&Mtilills 



[0 0 17] ?£*S«tC*SV»Ttt, @15tSti5 

£, seM^s© i + 1 K&mm&3:Titii®i<frm&. 

n X n3tv h U >y fOSIH n=m+ (2X 

[0018] *«wtt3ta«ffly-H&tfc:nfc«fco* 
tfc<, flu^^WBtr-s^t^wtE^amffly-r 1 

[0 0 19] 

». *«W®3ta«ffl/-Ktt> Sgl LT, '> 

&< tfe 1 ooArtSSmc. HtrtB^j&< tfe i^©)ti 

#*tA*Sn. ^< tt> l^©ffl*«-?©«-«rtBut3 
4>fc< ife 1 ^©A*^i&a«ttfc«»rr**&l © 
3tBS«J#^aa:. «IB 1 c0^gg^##©cotus2'>^< t 
1 OOffi^Sg^CD— ^6»ffi*7t«^A*^n-5 

tfe l "POA**f ti>tt< t*> l ocom^SQT 

&cotB^^m^A^)2n-5^< tfe 1 "PCD^ 1 ©A 
?7^S^7 l c£< £*> lt?»SB2 0A*ia : ?3&*. '>^< 

[0020] sec, Miem 1 oy^wm^mt. mm 

A«W6AAStl, »A*SBT*^< ife 1OC0W 
[0 0 2 1] Sfe, fulfil 3 co^Sg«)#^g:tt, fulfil 

tm&im\zmm-rz>%i2<D±i>y*i:. m^vyv^ti 

i%T%.ZtWim / J>f£< t fe 1 -ycom 1 OAASf^AA^ 
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[0 0 2 2] «fiES6 4©3GI&«J#^&W:. miE4> 

ft< t *> 1 ooArtSS?©** KAaSTpjWSttStU 

Kgi, R*l>fc<i:t>lo©ftfl-«S©#*©£2©|ii 
*<ifeiooDA*Sf§-otl/i' hffi*aS?<hjlK 

^©ME-ti^ htu^jt?^ Miemi©-tui'^©A 
[0023] sfc, cassis 5 ©^j&wfgHa. suEm 

2cotl/.i'^©tl/9 hWrtSS^tftA^SB'PKS&KS 
ti. KA#*?<fc'>fc<<b*>lo©ffi**?©-£jIlR 
WKS&Hrrs^O-feV'^t, ^g4©-fel^^©M 

ta^<tt>i-s)©a*^©#>!f^ iifflAM? 
fcsassn. *2©A*jiii^**ffiiiE»2©3tK«js^a 
©flHE4>fc< tfe i o©m^^©s^tc^M$n^'> 

[0024] (WiB«4©3tiSia##att, ME'> 

&< tfe 10©A#^©#* tA^S&^&^Sn, 

us i ©m^sH^^maESB 2 ©^8S^#^®©mrfe^< 

ifelooA^SSfftSttSn. AM^Stli^iSf© 

t> 1 o©A#«?^S©A*ft{f^£^)ffibT£-Sit7fc« 

il©tl/^^©A*iSflcMSn5M^fflLT 

[0 0 2 5] £<=>fc> iWESH 5 ©7tSS^#^Stt. ME 
^2©-fel/^7iS'©-trU'^ hfflasS^atArtSS^KSttS 

n. A*snfc3tm#**»©«-(ft3t«#ic»wr** 

K««C©»lft3t«#©«-<rA<> 3ll©A*2Si 
fCAAStl, *2©Art«?#8ME?B2©3fc(&W#^ 
©©ME'>&< it) lo©ffi*3g^©#*{;:jgi^3*U 

mm 1 ©A#*Ft> b < \tm 2 ©A^s^^iiwwfcm 

[0 0 2 6] ffia2SS4©ttB8W#&tt, iiuE'> 

ft< tt> lo©A#«?©#*KA;frS!l^)WStt3ft. 
m 1 ©tt*S?^i!f(Em2 ©ftl&«J#^&©ffiie<J>fe< 
tfclofflAAiSfl:8iSn. AAfflfSUl^© 
-(CjlJRMt'g^-rs / >^< 1 o©3tX-f >y?£, 
K'>7S< <hfc 1 o©7fcX< -;/5P©#^©?g2©tt5*SS? 
**, />&< tfc 1 ^©A^j^tc^iKSn. K'>&<£ 
fel^fflAASSfS-ffltH' htii^w^tM^Wfc^ 
^-r^^3C0-fel/^^i:S:ffi^. K^g3©-fe $ 
E-feU^ Mb**?**, *ME*l©-fel'£*©A;*;SB ; P 



[0 0 2 7] MEfg 5 ©TtSg^^Stt, WE 

^©-fel^^o-tri^ MU*Sirp*«A*SiB?K:S«S 
n. i£A*5ir?i:'>&< it> l^©mrt*?©-&a*? 

wfc«fifr**4©-fei'^^t, M^4©-ti/^^©Hu 

E4>fc< tfc lo©ffi*Sf©§*^ fgl©A*®? 

c&ttsn. % 2 ©a**?^hubb« 2 ©3tK«#^a 

©idIB / >^<i:fel^©tti*S?©#^(c^$n. jft 
fg 1 ©A*«?fc b < teS§ 2 ©A^SSKP&iBKWlciH* 

[0028] sfc, weis 1 ayt&ww^mt* mib'> 

&< ife 10©A*®?©#*fcA*aS?#Jgi^£*U 
SB 1 ©ffl*^;Wfflffi£2 ©3tel&W##&©tM2*J>&< 
tfc i^©A**8?K:««sn&il»&:< tt> 1 o©ft# 
»'>ft< tt> l-^©7t»K§§©^2©ffi*5S : f 
©**tf*A**?K:i*ll*Sn. tH^SS? *«lME<J>fc< t 
fel^WliJMflcil^n, KA^SHI^tKffi^SH? 

[0 0 2 9] SSfc, fflffiSS 3 ©ttB&*5!}#3MH!tt. ME 
£fc 1 o©SB2©A*sa j F*«A*SB : f 

K&wm^mt, K^7©7tgs«##a©MiBm*a? 

©#**«, Bl©A*«S?iC^^n, «2©A*a? 

[0 0 3 0] Sfe. MEfil 1 ©3tS&«J#^S«. iuE4> 
£t< tt) l^©A*S?©&^tcA*^?^iESn. 
m 1 ©m^SB? **S9BB»2 ©7tSS«ie^©WBB / >^< 
tfelofflAMftci^n. A^S^ffi**?© 
-(CS#?WtCSie-rS^< tfe 1 OC03tX-r y?t, 
K / >^< tfe 1 ^©7tX< >y?©^2©tB*a?©#^r 

^A*«s?(cg^^n. m*j«?^tfj8B'>^< tfc i -3 
©tu*s?icg^$ti, KA^sa^tRffi^sa^a*? 

W»C«lH5Sn-5«6©3tJ&«J##atS*ATV»Tt)J: 

[0 0 3 1] WfB^3(D^SS^#^©«, ftiSB'> 

^C< £t> 1 o©IB2©A** : P*<A*Sa?tcS8a!Sn, 

KA^jsi^ta^iH^awwjcaiWEsnssi 7 ©7ts& 
ww^&ii. R*7©)tis«j#^a©fl(iEm*ss?©# 

^?7&i, ^lWA^SB^tcfiSttSn, iS2©A*»?/^HU 
Cflf 2 ©3t»«J»* aOmTE^JB: < <t 1 o©ffi*SS? 
©€-^fC«igc^n. Kfgl ©A*»feb<M2©A 

[0 0 3 2] 3?,(C. ^±a>^T^^l©«J^^#T 

S7tafSffl/-K«se.t, mE^ 2 ©7t8§«##a© 

HaE'>?i< fcfc 1^©A*S&?©3?>. HuE^l©7tS& 
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u< it) l-Dvmmftmm^mt. mz , m2<nymwm 
©7tsg^##&cDiWffi'>ft< it) i -Dcox^^mm 
z^otrnzntz, >>t&< it) i-D<nmmyt&m¥-Wi 

i, Bdf2m3CD^g&^)##©»mlfH'>7S< tfe lo©A 
J]iU?\zftWm$:AJ]TZ>£oim-2tifz. '>&<it) 

i -Dco^m^tmm^mt. mmm i o^mm^^m 
w.'ptz< it> i^n&ti^frzihtiznzytm^rfA 
ts^n^^mm^ntz, 'M<ifcio0fiM)i 

[0 0 3 3] s/t, mi ommz^zytmrnms- f« 

$ £ lc. fuSBMI 2 ©ftS^^ ©© BiiiPfe <it>lo 
*l£ J; P fcjf A $ n/i4>& < t t) i o ©*g 2 (D?tmm 

it) ^©ai^Sx-©?-*^ mmm3<D^wm 

#©<Df»K'>&< it) 1 OCDA^^^ft^^nTV^j: 

^tiiti^Tizxti^mm^rL^^omA^nrz. 

[oo3 4] ^miz^^mnm/-^^ «2©#i 

fci^w^m^^A^jsn, it) i-p© tnjj^ 
©#* tmm'pt£< it) i -oo^xti^t^mnmzm 

t) 1 ^OtBMf© 1 ^>*^C9tti*7tfI^A*Sn^ 

A^^f>^< tfe i -ocDfoti^n&^tfmimz 
mwtzn&mKD-tu?? pts.< it) i-3©atjj® 
x-im^s^a^wtcs^tu Km^^^MfBTt 

B^##gS:©HtifE4>/3:< it) 1 -o<DXfj^T<D 1 -picjg 
3K£ tl&lg 2 ©ft-fe l/^ ^ i &milT^Z>, 
[0 0 3 5] 3l2©*g/&fci£7fcSm/H/— Fte££ 
(C hu§B'>&< it) l^©M^'AASnT^!il\ 
fufSft^#^K©fil83'>73:< it) 1 ^A^Sx-fCT 1 !: 

m^zxtiTzjiommzntz, ^^tti^oiffl 
^tifc. it) \-D<Dmmft%.m^@Lt.. m?.m2 

<D±U??<Dmm'P£s.< it) 1 o<75A^>Smc7fcffi-§-£ 
A^T-S^MS^n/i, '>&< tt> l ocD^ffiTfcmff 
?ifiI2fSI 1 ©*:I^:?©Hfi8B'>&< it) 10©tB 

Jim?** e a * s n*tt«#a«Aa $ j; 5 s«e $ n 

[0 0 3 6] m2©$i/&(Cj;&7 , £iI<fffl/-Ftt£6 



ir m ii m-ifimii £ n* <t 5 cjf a $ n&4>& < 1 *> 1 

nfc^ft < t t) 1 ^©fg 2 ©3tm^ — 7 x-A^ 
g:i£rfi&*-TVvrt)J:V\, 

[0037] s^tc, *5§Bj©^a«ffly-F«»3© 

fc< it) lr3©«fi#*3tefa^&tti#TS^fc< it) 1 
t?©&S#-$£3M9:i. Hd92 / >^< it) l "P©ifcft$j*5fc 
{S^©?*>> ^*£#&n&Jfcft* : rr**J>fc< it> 1 

mm2<Dyt^wm^(Dmimpf£< t^i-zxDtnti 
w,3<D%^mm^iz. mm3oymwm^wt<Dm : &'> 

aBII2©7 , dS§^#^g©tii737t«^{c^sn^. lui: 

[0 0 3 8] £.tz. MtZm 1 ©^gg^]#^©tt, mas^ 
x*^a«WKUlAl/. HfffB / >73;< fcfe l o©iftfi»flt 

< it i ooa^a^o-ica&WK&arrass 1 o-t 

i7 ^ t AT l^T fc «t l/^o 

[0 0 3 9] Sfc. huSB^ 3 ©7tS§«#^©«. tdfB^ 
f«C< tfelO©^2©A77fflx-*-©-trk^ httl^S^ 

tm$!.mzmwt-rz>W}2<Dizu>7 5>£. w^vzvmti 
^msmt'>u< t*> i ^os i oA*#f#A*i 

[0 0 4 0] WKSB4©3t»«#*S«. *utB 

'>73;< it) 1 o©A*«^©&*lcA77^^«g2 

n. as i ©m^^sx-^mrJBm 2 o^wm^^mmp 

U< ifc lt><7)A*«Tlc«ilS6Stifc^< it) 10© 
3t»(KSi, K / >7i< it) lo©7f:»teg§©^^©m2 

©uj^sb^**. / >7*< it) it3©A^Ttc^$n, 



(13) 



ftfflW- 1 1 - 2 8 9 2 9 5 



[0041] mv&w> 5 (D^m^DW^mt. mmm 

E4>&< <ht> loCffi^Sg^©^;^ IloAASf 
(Cjfei^tU m2©A^^iiuEfg2©}^^§^g8: 

©ME'>&< i^©m^T©&*ict&^£nfc'> 

[0 0 4 2] Sfc, ituEil 4 ©*!&«##©«. ME4> 
&< <h 1 0©A^^©#*«CA*^#^t£n, 

si i ©m^is^^Mie^2 ©7 l eBg«)#^©©ifisa'>^< 

£fclo©A#^lc*MI$*u A^5W^S?® 
-(ciliRiftfc}g;irr£'>&< £t) l -oco^tx^ V^t. 
&'>U< t*> 1 o©)tX< 7f 2 fflHj^a^ 

^^m^T-STt^^t^fiiK.. K^^<f^» ME 

[0 0 4 3] 3 £> fc, ffiEft 5 ©t£8&^#^ ME 

^flcArtSn, » 2 ©A#*?#ffiffil& 2 

KB 1 ©AASftL- < fctSfl 2 ©A^Sai^ SriliRWtctii 

[0 0 4 4] Sfc, AtfES&4 (WE4> 
/<£< tfe 1 ^ODA^J)*?CD=&^tA^^^i^$n, 

m i ©m#«T#MESf§2 ©3ti&w##a©ttE^&< 

Wi'>U< th 1 0©}£X-f ^©^©^©aS^SS"?- 

nrr3^3 (Dtvzz mm3(o±:ui7^com 

[0 0 4 5] fflfE*5©3ttt«J#^att. SillESi 

n, iA^«ft'M< tfe i ocDtti^ssH 1 ©— 

mzm%L-TZ>W,4<D-t \si?9t. ftg§4©-fel/^;?©iu 
(Cl*iS$n, JB2©A:fr^#MEjg2©3tg&gj#^& 



g 1 ©A*«^ *> b<tt^2 ©A^SSH^iilRWtCitSA) 

[0 0 4 6] 3-fc, ffiE$l 03tK«#^att. ME4> 
S< i: fe 1 OfflA^Sf CA^WSfi^tl. 

as i ©m^^ME^ 2 ©3tgs«j##a©wE^a < 
t*> iooA*afiiiisnit'>&< th ioom 

©#^*tA^^fc^$n, m^«T^MiB / >^< t 

[0 0 4 7] ££ic, (IJfBB 3 ©7tSg^#^©«- ME 
'>&< t 1 ^©S2 OA*Sf^A*Sfi:ii5 

IlCAM^tCiiSn. SI 2 © A#*S5^ 
t^MEIS 2 ©7fcBS«}#^I8:©ME<!>/<t < £ 1 ^©ffi* 

{casts ti/t^tt < 1 1> i * 

[0 0 4 8] JfflffiSS 1 ©3fc!SW#*©tt, ME4> 

75: < th 1 OOA^SB^O^^JCA**? **SStt*n, 
m 1 ©tH2>#?**ffiE*2 ©3fc8&WfMa©ME*!>&< 
tfelOfflAASSfCgiSti. A*S^^iii*i8f© 
-KS««JlcSMJlrr**l>&< 1 1> 1 ^©ftX-f y ^t. 
ft'>&< tt> 1 ^>©7tX-r y? 1 ©^2©(iJMf©§'* 
TitA^^Ttcffi^Sti, m*S8^B9E / >?5:< 4: <b 1 ^> 

cDW**^c»i«sti, KA*ffi^<tftm^«^a*? 

[0 0 4 9] Sfc, WES 3 ©3tBS«J##att. HflE'> 
tS< ifelO0f2©A*SWA*»i8TCii^n, 

lAAa^tai^af^iTOc^^n^f 7 ©^ss 

«#^g!<i:. K^7©^8S^J#^©©WEtii*^©# 

*7&t, ii ©A#s§H^cg^£*u m2©A*a-?^ta 

Em 2 ©7tSS«)#^©HfrE'>7i < i: "b l ooa^jSB^ 
©=&^tc^gg$n, iIl©AMffeb<tt^2©A 

[0050] ±&<Dm3<DmtiL\z&&i>tMmm;-\ t 

S5.fC UEI2 ©^SSWS^g:©ME^^< £*> 
ld©AMf©5^> huEB 1 ©^t8S«)##©©H«E 

'>7i< t *> i o©m*«fstfita'>*< 1 1> i o©» 

OT$A*tsj;5ii^nfc. ^<tfcio©ii 
Ttanf^at, HfiEm2©7 , eg§w#^©©BfiE / >7S< t 

fcioottJ^SSIT©^. WEB 3 ©7tSS«J##IS:©M 
E^< tfe 1 c©A^S : ?R.O : fSE^< tfcio© 
SS^»it#®©A*^* s ^SnT^^:^m^Sg^ 



(14) 



<&ffl¥l 1 - 2 8 9 2 9 5 



mmw. i <»^gs^#^©«Hufe / >^< tt> i o«m*»3& 
^ e. ffi^^n^Ttffi-^^A* =k o muz ntz. 

[0 0 5 1] mSW^iCi^Tt^ftffly-Ftt- 2£ 

tUEis 2 co^s&^#^©<Dmife'>^ < t i o©a 

tfel^^^ico^f^-f >^-7i-7fSt, WE 
1 ^©fift^^cDA^S^SCffi^JK^ 
ftfc £ ti<5 J; o \zW A £ nfc4>& < t h l o <n% 2 coft 

f§-f>^-7i-xfgi. 2 o*»«e^a 

coME4>&< i*> 1 ocoffi^SS^cD?^, ifi82^3co^ 

E'>&< <t*> i ^(Dmm&m^&vAti^timmzn 

[0 0 5 2] *fgBJ<D^4CDt«fig{CJ;-2>7t®fflffly-F 
te. fe7tjiftffly-Ht-A*^n^.'>^< t% l-ZXDWL 
fi^S^m^cD&*£&fc6l$#lc:fr$EU 4>£c<£:& 

1 o©fcfi#iltft{i^£ffi*T£'>ft < <b fc 1 
ftM^mt* 1ocoA^j5S^IC> itflE'>&< 

ifelocOjgS^Ttff^^A^^tt. 4>&<<»:fcl-2 

A*3tl.5AMfi'M<i:t) 1 ocom^SSH^©^ 

-sxDA^w^tm^sffiT^iiKMfc^^n, Mm^ss 

[0 0 5 3] ^4(D^(CJ:^7 l 6a<Sffl/-F«> $6 
(C WfB'>^<ifcl^co^S»gfl7t«^^At/$nT 
i^&W Hfif27tBS^#^cotfil2'>fi< t 1 ocdATj 

^izm9^^Ati-r^^omm^nfz. 1 
ffi$im2CD-ti<p5'CDffim'pfc< t% i ocoA^^Tic 

7t«^*A^-r^>J:5«^$nfc. £t> loco^ 

ffi7t3HI^©i:« fuE3SlcDirl^^CDi!ftE'>&<i*> 



[0 0 5 4] £fc. W,4V>m$L\Z&Z,%mmm;-\ t 
It. HfjfB7tSS^#^ScDtuIfi / >7S:< <tfc loco 

A^j»Ttcm*s^^$n-&ck^tc}f xnntz'pte 
8e7tss^#^©coa^^tcA^«^«^$n^j; -5 

(Cjf A£*l7c'>&< tfe lOC0^2C0^{f^-T>^->' 
x-X^g<h£fil;LT^T : bJ;^<, 

[0055] ±mm3>bL<i l z%i4(DWijs.$:m-?z>ytm 

[0 0 5 6] Sft, ±aa^3t>KttsB4 0*J«**-r 

[0 0 5 7] ±SB^1 a&-5V^4^3©^{C*3Vi 

T, M82mi75S^3©^«#1'>^-7x-A^© 

co»te7 l e<f^-(-»iKL,, ^i co^teTtm-^^HufBtts^ 
amcwa-rssteflwai:. waase 2 

[0 0 5 8] ±|B^l$>^)^«^3CD«^{'feV^ 

t, «riEasi7is*3©3t«#'f >^-7x-^#a 
a. HfiiBA^a^^A^$nfc^f^*«»«^i'^ 

Tfc«t<. S^tcUQAT, BHIB*mff^A^^n> K 

Mess 1 715I& 3 ©ttm^f >^-7i-x?e 

[0 0 5 9] *fc. ±SBIS2 : bL<«^4CD«fKtCj:^ 

>^-7i-x^sn wiBA73jBg^e.A73$nfc^e 

m^^^lRO : ^2CD^te7 l 6<f^(r^iKL, K^lcD^ 
iS^fS^SrftrgBttSTJffi^tm^-r^^K^Si. WE 
3l2co»ll£^lf^A77£*U »*2©»IK3tO^O/^ 

Tfe=t^o ±K*2t>U<ttSB4«)#llSK«t*3t 

iifgffl/- fi'*3^t. bSesii Rtjf» 2 <D%m*%^ y 

^-7i-XfSH m(EA^«^75>bA77^tlfc7tjf 



(15) 



1 1-289295 



9&mix.zfm2<z>ytm^>?—7x-x s £mz. mm 

ti. ±B*gl7!rSfM©«fi&£Wt-53ta{aJH 

y-h'tc*viTtt. R3tam/n/-F©Art»fa»sHi 

[0 0 6 0] Sfc, WejfeJ«(B^»ttJI67r-fAJt« 
[0 0 6 1] *^{Cj;€>/-K^S(Hia^ftT^^ 

t. ±Em©*«s#T*}£a«ffl/-i 4 c**-r5/ 
- H»*iHia^stt. WsBTtaffiffl y - f©mb4>& < 

£ 1 o© A^jS? 6 huE'>& < £ fe i -d e>nm 3tS 

t**lbl,fc*^(:H fl&EJISl©ttl&W##a*«JO 
£. *»ae^<tt>ir)©^«B3tS(i^ao-4:©IBIK: 

[0062] asfc. ±aeasi©«irit£wr*ftSfijB/ 

F©h9B4>&< £t> 1 ^©IfflMi ^©#>£>fi}E4>;ft 

< tt> i^®{±{^a^fcs^.7 , esig§^eit^«h^ofc 

IBi:ftofc!14**fflL/fc»dfctt. S&E# 3 ©#]»*» 

HaEa*iSH?t. MB'>fr< £fc 1 o©^«ftjilfI#g: 
©- £ ©BUc3t«B*»l«r *3KK«J#IS £ 

*> i \,\ ±mm2 ©«j£**-r %xmm m j - f k. 

E'>&< £fcio©fBffi7tM«^©fr£fflE4>&< £=fe 

IWUt5»**IUlit. RHtS«ttiX8-ceai*fl6£ 
it r> tz Z. £ £&ffi Ktt, W^8S«J#^SR^ 

H«iB^2©-fei/^^*«f3#x., eai^flitfcofcfte 

ISfc^je-r^MEtB^SShft. mtE4>&< £ 1> l o©^ 



[0 0 6 3] ±E*2o«is&fr4*affl«y 

F©MIB'>^< £fc 1 o©A^^£>imE'>&< £fc 

it**Hi-r*»*ttmxst. »»#*mx8Tfe2i 

3FUB£fco&££«fcttiU&*£K:tt. MfiftBSSJ** 
&RtfffiEI6l©-fel'**£«J0#*.. fil^ti&o 
fc7tS8S(c*fiS-r-SWs3A^«^i:, mfIB^<ifcl 

^affffly- F©miE4>&< £*> i ^©Sl^Mft^g: 

fflXSreSITtg £&■? Jt C £ Lfcif^&tfiUff 
5fe©7taitffl J - F^ 6««W***W-*-3 fc^^rfc 
tt, WBS6 3 ©3te»iB*=E8:£«J fS2^Ffig£& 

[oo6 4] ±B»3©«j«ft*rr*3ta«ffl/-HK: 

»-r*/-KW*HI«[*j£tt, HuS^a«ffl/-F©*9 
E4>&< £fclo©A^^*>m(B*!>ft< £fc lo© 
Sffl 3t5m^SfcS* £fco £: £ £ £ 

JKf5«lEA**^i:. ME^< £ 1> 1 ^©^{f^g 

m^®.v>- 1 ©n \zftm&&wfctz>ym t wm-iM £ * 

[0 0 6 5] ±B*4©*fiK*#-r**a«ffl/-KK: 

*f-rs/-Fi^*[Hi«^fett. WE7tamffl/-F©Hu 

E'>^< tt> l-3©^ffl7t^ft^©^5,HUE / >^< tfe 

i o© m tcss %enAte%?iB t is.-? tz z. t z 

ts.~Dtzz.ii s^tB l tz m&Rismm 5fe©7tamffl / - f 

%.&miz&2<D±is??&wom?L, fcm^mtiz-otz 
mm,\zn^t^m^ti^£, we^< 1 ^ 

©^«3t3lfll*a©-i:©WK:3tilSK*}Bric-r*3tK«J 
[0 0 6 6] ±B»4©*jEKSWr«*a©ffl/-Ffc: 

»r*y-F*#iHitt[*»tt. HuE7ta<sffly-F©Hu 

E / >^c< tfe io©A^ffl^e.ttB^^c< ttiio© 

«uajt"^>i^*^mxet» KB^tuxaT-e^tgt 
tz-^tzz. ££&mLtzffi&\~\t, mmTtcoytmm m ; - 



• » 



[0 0 6 7] #^(C<fc&7tfcji£v'X^Att < ±J2ff§ 1 
[0 0 6 8] ±|2<7)^$^ffl-r^.^<tiCj;D. #§£91! 

[0 0 6 9] 

v>$kmm\z£z>ymmm;- fw^^^-To hi i tc^ 

T7tamffl/-Htt, Tttt^A^lS^ 1-1-1 -m. 

i x 27tx-r - 1 ~2 -m. mt^-o^yx.- 

X(5Jgg3- l~3-m, nXn^Hjm-fyf 
4. 2 X 15tX-f 2/^5- l~5-m, Ttm^-O^X 
x-X|hIS§ 6 - 1 ~ 6 -m. Ttft^m^S^ 7-1-7 
-m, mXlfX-fyfS, 1 XmTtX-f y^9, ftffi 
^■-f >^7x-XIhIS§1 0-1-1 0-p, 7tffi#f> 
^Xx-Xiaggl 1 - 1-1 1 -p. pxi^yf 
12, 1 X pftX-fy^l 3. TteitSSl 4- 1 -1 

4 -p. Kfcmmmi s-i-i s-vftzmrfi-zn 

[0 0 7 0] mi iCfct^T, ftflt^A^STF 1-1-1 

l~2-rru 7t«^-f Xx-XQIJSS 3 
- l~3-m^LXnXn^7h'J9XM <y^4tC 
A77£tl3<, 

[0 0 7 1] * &©|*iT?fcttfceai£iB 14-1-14- 
p«t D-H— tfXffl©7fe«^affl^2lfllHl?S" Tx 

(w> " £DW,tiznz>. z\n<bp*<Dytmmz. -r > 

?7i- X0SS1 0-1 — 1 0-p^^LTnXn7tV 
h 'J ^XX-f -y^-4 

[0 0 7 2] nXn)t^yf40n (#*JS0<]<£>i§ 
£\ n=m+p<hft£) m#-h>5> 
^ffi^^tlfeTtm^-ti. 2XllX-f7f 5-1-5- 
m*«fctX-r>^7x-XleIgS6- l~6-m^[/T[i) 

^^7-i~7-mttu*$n. ttjB^isittTama 

[0 0 7 3] 7tX-f •y^ 1 4©S0©pjR- hfrZ 

mjjzntzytmmz, -o^xx-xbssi 1 - 1-1 

1 - p £;fr LTTteitgB 1 5 - 1 - 1 5 - p Wjiffl^ 
§<f[US§" Rx (W) " \zxfi^n^>. 



11-289295 
[0 0 7 4] 3£X-f y3=-4tt, n(@© (n=m+p) A 

[0075] mmLit£otz. xmn^ >?7x.-xm 

g§3 - 1 — 3-m, 5-1 — 5-m, 1 0-1 — 1 0 - 

p, 1 1 - 1~ 1 1 -pte, mmmtftx-i y^ta-i 

T, 6 0 1 tt3fcA2>«H\ 6 0 2li»y7, 6 0 3B 
ftffi^S^. 6 0 4it^~9. 6 1 1 tt3fcA#*f. 
6 1 2tt3t-«SHE»lHH», 6 1 3tt««-3t*»I3 
S§. 6 1 4tefttti77SS^ 6 2 1 fcateAaSH^ 6 2 2 

»4#-»3He«iaB. 6 2 3««5i;-7fc^mims§. 6 2 
4tt^m^a^, 6 2 stttMft-^, 6 3 i\t?t 

AJlSsHS 6 3 2ttJt-«St«ift|5||6, 6 3 3tt;t-A' 
<\y YVmrnib* 6 3 4 tt*&-ft««l3B&. 6 3 5tt 

[0 0 7 6] 05 (a) ttA;fcLfc3fc«#«#lftU ft 

li^Atti^LTv^^ird^oM^icffi^^ns. 

0 5 (b) teA#b&3tra^*-H.«§Mt#fc»ftU 
SV3t«#KS*"r**«Tf»»3, S/Ntt£&«LT 

(H+TttA a — A x) -TStl^fciffcfllH&n 

s. sfcgi5 (c) lajts&wtttma^o*-^* 
5 (d) \z.ft-mmM&£.m%-x&&n>m\z*- 

V \ t f&)%mm%9S%-Z>Z.tiZ£.t), SDH (Synchronous Di 
gital Hi erarchy)-£>SONET (Synchronous Optical Networ 
k)^<t*CD'fei/->3 >3r— /Ky H©*IS*fTVi. 4=- 2/ h 

*7-*£#:£ LT<D ! gmmm&®%iz-?z> c tw-nz 

[0 0 7 7] K±M!^fe^f^>^Xx-X|Hlgg« > 

[0 0 7 8] BlOiaWD^a^Ml, ^-yr- 
•7-i7^#:tLTia6c0J:3*^-y h ^-^ £«tfifcU 

ol, ll'I'OA^fl-l-'l-m, trJ*S^7- 

i - 7 -mte^n^enmrnomm (y-H) tftmsn 

T*5D. nXriTtX-f •y?<2>J18&^[C c t^TS-7 l ejf^ 

[0 0 7 9] 1 X 27tX-T - 1 -2 -mC9fc5- 

73©tB*«mx 13tX< -^^8 tcSMStl. lXp^tx 
■fyrl 3?r^L.Tpf@©7 l c:ej|ieMl 5-1-1 5- 
P«^«^§<f[H]SS" Rx (P) " tcA^^n. 7"dt 



ytfcmmw^ 4 - 1 - 1 4 - p (D^m^mm ms&" t x 

(P) " (DitiMt. px lytX-T y^l 2, 1 xmTtX 
^7^9^UT2X 15tX-f y^5 - 1 - 5 -micS 

[0 0 8 0] n X n)t7 h U ^XX 

-f^te, LiNb03 (U^^A^^f^^-h) 
^^^W(DS1S±fC7t^g&^ 2X2 l?tf)X-f 

[0081] 012BLiNb 03±^^fi£^n^ 4 X 

4^hu^xx-r ^^cd^jt*^>o eu^t^^c 

2X2 C7)X-f ^^^^W^tCck^^Tffl^t) 
1±, A*4^-h{CA^bfc7tm^^, §2X2X^7 

hu^xx^^m 2 x 2 x-r ^^^{cmji^jp^- 

[0 0 8 2] ^fc01 3{C8X87tVhU^XX-T^/^ 
H14H3 2 X 3 2)t7hU^XX^7? 
(Dffif&m&^kTo 4 X 4-^8 X 8^3 2 X 3 2 £ n GDffi 

^<a§i:on, x-r y^©a«a*#1ffc::fc^<& 

[0 0 8 3] CCT\ HlcD^tC^^T, yXfA?: 
[0 0 8 4] 07H *— ©IIJfiWK:^T«l*#5B£ 

itAJim? i - 2 izAjj^nrcytrnm* 1x2 t^x-y y 

^2-2, -Y>^:7x-X[E]Sg3-2, nXn^X-fy 
^4, -<>^^x-XIhIS§1 1 ~2^^LT7te^ge 

1 5 - 2 (Dmmft&mmw rx (w) - tmmznx 

Ufzo CUT, -f >^7x— XEK3-2 3W»l»b&« 
£\ lX2)tX<7f 2-2, mXl^X-Y^^S, 1 
x p>tx-r ^/^ 1 3 ^EI*^*:^^^:^^^^ 3 ^^^ 7t 
feSgfil 5 - 1 G>^«*£fS @B8" Rx (P) " « 

T€T*. ±K»f£fc:<fcD, -f >^Xx-XIe]£§3 - 1 - 
3-m<Dticmt£WU<* nXn)tX^7f4, -f >^ 
:7x-X[US§l 1-1-1 1-p, *3cfctf3te2ISBl 
5 - 1 - 1 5 - p rt<B51JB*§miIII»" R x (W) " <D 

[0 0 8 5] S&Hfltfc. Tte^S 14-1-14- 
p<h, ffiMf 7 - 1-7 -m^^gg^^Tt), p 
Xl7tX-f^l2, 1 Xm^X-T ^9, 2Xl)tX 
-f y^5 - 1-5 -m&tyDWX-Z>Z.t\Z<£0*7nT? 

[HSS0J2] 13 2 *^0jco^2CO^M^J^J:^)7 , f:a 

mm;~F<Dmj&$:^To m2\z^rytmmmy-F 
\t. %m^xii^ ioi-1-ioi -in, ytnm^f 

>^7x- XIhISS 1 0 2 - 1 — 1 0 2 -m, nXn^ 



^¥1 1 - 2 8 9 2 9 5 

HJ^XX-f y^l 0 3, 3t«#-f >^Xx~XIhIS&1 
0 4- 1-1 0 4 -m, ftflWltirtiiR 1 105-1-1 
0 5-m, JfcfflWf >^Xx-X[b1&&1 0 6-1-10 
6 - (p+ 1) . #«*§-T>*:7x-X0B&l 0 7-1 
-107 - (p+ 1) , PX l^X-f y^l 0 8, IX 

P7tx-r^?i o 9, ytfcmmmi 1 o- 1-1 1 o- 
p> Tte^gsi 11-1-111 -p*&«ssn 

[0 0 8 6] H2tlt »— <0*««i:B«fc. 

8t^DX3^^h«lTMo nx 
n^V h U i7XX< y^O*— MScn ttn=m+ p + 1 

[0 0 8 7] BI8iC*l*****lx&»'&<Z)«lf^*»t" 0 
SS:B5!^H9^«3te3ISfi 110-1 0O31ffl^MfllHj 

tx (w) - *>sm#snfcft«^fcM >*7x- 

X08&1O6-1, nXn)tX<7f 103, -1>?7 

x-xiuss 104-1 ^bxai^ffif i o 5 - i tcoa 

0 6-1 110-1 

mmmm$&" tx (p) " (cm^^wo#x., ypf^ 

y 3 >Mfl^pX 13tX< >y^l 0 8, i>^7x 
-X0SS1O6- (p+1) ^LTnXn^^f 

1 0 3 {CA^tl^o nXn)6X<7f 
Of^'>3»tfS^ -f >^Xx-XHI?gl 0 4- 1 

T^ft^A*^ 201-1-201-q, 7t^*S^ 2 0 

2 - 1 -2 0 2 -q, **»i»2 0 3-l-2 0 3- 
q, 1 X 27tX-f ^2 0 4- 1-2 0 4-q, ftim^ 
-f >^^x— X0SS2 05-1-1 — 20 5 -q-w, 
nXn)tV HJ^XX-f >^2 0 6, 2X13ftX-fy3 1 
2 0 7 - 1-2 0 7 -q, ^{f^f >^ 7 x-XHJSg 2 
0 8 - 1 - 1 — 2 0 8-q-w, jfcg^fiffi 2 0 9 - 1 
-2 0 9 -q, ?tmm&2 1 0-1-2 I 0-q, Ttffl 
^Mf2 11-l-2 11-q, q X ly^X-T y^ 1 
2 12, 1 Xq^7?2 1 3, M^>^7i- 
X[hIK2 14-1 — 2 14-p, >^^x — X 
EISS 215-1 — 215-p, pXl)tXn7f21 
6, 1 X p5tX-f ^^-2 1 7, ft££8B2 1 8 - 1- 
2 1 8 - p , ytfcmmW 219-l-219-p*5i 

[0088] *$zmmizj:z>ytmmm/-\*'v\t* mm 

fij^fi (WDM) ft*6i«UTl^. CCT^i, A*J 
ST 201-1-201-q *5«ttflil* SB^ 2 11-1 
— 2 1 ^fiA 1 — A w(Z)7 l cfi^^SS^#J 



[0 0 8 9? Ki]^2 0 1 - 1-2 0 1 - q\Z.Xt>2 

ntcytm mzytmmm2 o2-i~202-q \zxytm 

«Sn, &*#ISI8B2 0 3- 1~2 0 

[0 0 9 0] Jia5fcR#i«ibfcA l-Aw©^!!^©? 
Al-A (w-1) ttStfc. S&ifcfiAwttl X2 
^tX-r>y^2 0 4 - 1~2 0 4-q$^UT^©®'r> 
^7x- X08S2 05-l-l~205-q -wtCA^J 
3n. t-?- JtSifeifftfT-pfca (H5#I) , n 

[0 0 9 1] 218-1-21 
8-pJ:0U— lf;*JB©*«*&«SJBJRS«Elir Tx 

(w) " iom^sns. cne. p*©7tft^-tt. -r> 

3-7i- X1h18§2 14-1—21 4-p^LtnXn 
)t-7hUi'XX'fi'f 2 0 6 JCA^tlS,, 

[0 0 9 2] nXn^i/f 2 0 6©n (**^J© 
*§-g\ n= (qxw) +ptft5) #-hm^©-5^> 

(qxw) ^-h^e»m*snfc)tm^«, w*^i* 

7i- X0SS2 0 8 - 1 -w— 2 0 8-g-wl:AA^ 
tl&„ <>^7x — 0 8 - 1 -w~2 0 8 -q 

-win ytmmai}**. i~Aw©RiTa©^ft«c^ 

LTtH^U S-$Eft©5fc«^ttU $cft^figG0 9-l~ 
2 0 9 -q iCT&ft^W^a^r^n, WK2 10- 
1-2 1 O-qTftiMHSnfcgL aj#3aH^2 11-1 

-2 1 i-qtcai^$n. mm^nxmm £na. £ 

£T?*>£«fl!l£|t3«fc. feSAw©{f^*yn^^-> 3 

■T-5^>^Xx-X15Ig§ti > 2XlIX^7f2 0 7 - 
1 - 2 0 7 - q tft«4n« t)OCK3tS) . — *K 
C7r-f ASSIES) 1 jSES^OT^n^^v-a > 

[0 0 9 3] n X nftX-f ^2 0 6©BsD©p 

3j?-h^6a*Snfc3tfi^tt. -f >^Xx-X[h1S§2 

1 5 - 1 - 2 1 5 - p L-TTte^SS 2 19-1- 

2 1 9-p©»ffl#S«Hl!&" Rx (W) " {CA^^tl 

[0 0 9 4] ^7f2 0 6H nfi<7) (n= (qX 
w) +p) A**-h£, n«0IUA*-hiStti 



>&m¥- 1 1 - 2 8 9 2 9 5 

0 1 - 1 - 2 0 1 - q > 211-1-211- 

q tt-tn-enBfaoffijB (y-H) t»!»snT*5t), 

[0 0 9 6] i3^t, yofi7'>3>MfiAw^A 
^$tl^> 1 X2»^7f2 04-l-204-qCDt> 
5 — Jj<D&tlte, qXl)tX^7f 2 1 2(lg^n, 

1 xp^X-T y^2 1 7^^rbTpfH<Z)7te2I^S2 1 
9-1-2 1 9-pO^«I5RSffiiaK M Rx (P) " 

mmz. x>m<Dytfcmmw2 1 8-1-2 1 s-p©^ 

Tx (P) " (DttiMZ. pX1^7 
f216, 1 Xq»^7f2 1 3^LT2 X 1 5tX 
<7^2 0 7 -l-2 0 7 -q«S$n, 2@8S^« 

[0 0 9 7] #CtC, H3<D#lJSfcte:feV>T, yXrA^I 

[0 0 9 8] BI1 OH, JB3©«««lCfi^TaSCl»39«* 

*ufc»-&©»f^0y&*T. hi ok^t, ttm^ 
fflnctiA**? 2 oi-i i:AAsn&ssA 1 

^tt, <>377x-XIh]K2 0 5- 1 - 1> nXn^A 
^f7f2 0 6 t ^>^7x-X@{82 15-2^bT 

7teM»S2 i 9-2coajs^§<fiHii&" rx (w) " 
-2««ft»bfc»^ *rffiH3&^63im"r*3tffi*s^ 

f 2 0 4- 1, qX1^7f212\ lXp^ 
^2 1 7 £H4^*^©<£5 fc^JD#;t, 7tfe3tftfi 

2 1 9 - 2 «i*smia»" rx (p) " \z^tm^ 

Z> 0 ±E»fP^«k0. ^>^7x-X01S2 15-l- 

2 15-p^W:WS<, nXn)tX<7f4, ^ 
>^ yx. — XIhI&§2 0 5 - 1 - 1 -2 0 5 - q -w, * 
J:^£iigf 2 19-1-2 1 9-prt©affl*Sffi 
BBS" Rx (W) " <0*|»K*Wft)3ttfil#O*»39«'SEf« 

[0 0 9 9] SfcW«lC, JteS^B 218-1-21 
8-pA>&, ffl^f2 11-1-211-q^bT 
ft&^^itfST^ffi^T^^^Tfc, pX1^7f21 
6, lXq)£M7f2 13, 2Xl)tX^7f207 
-1-2 0 7 - qSfflDf^utKiO^fJv'a 

[^8600 4] i4i:, *^0^©^4co^JS^J{c c J:^7tffi 
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\t. AA«^ 3 0 1 - 1-3 0 1 - q, 

3 0 2 - 1^3 0 2 -q, iKfi^Btffl 303-1-30 
3-q, 3tfI^f>*:7x-X[§!B&3 0 5 - 1 - 1 -3 
05-q-w, nXn^7MJi7XX^f7f 3 0 6, )t 
ff^-f >^7x-X@K3 08-1-1-308-q- 
w, Kfi^figg3 0 9 - 1-3 0 9 -q, 1 
0-1-310-q, »f^ai*»f 3 11-1-31 
1 -q, *ff^-T >^7x-X0183 14-1—314 

- (p + 1) , Tfcfe^f >^^x-XIhI8&3 15-1- 
315- (p+1) , pXl^^f 316, lXp 
7tX-T^^3 1 7, 3te3ISIB3 l 8- 1-3 l 8- 

p, ft&mmw3 19-1-31 9-pfr*>mtfL2ti 
[0100] H4fc«-T3tamffly-Ftt, ^3onss 
z>fztb\z, ss^tij^a (wdm) a«s*a/fli/Tn 

[0 1 0 1] »4(0*ifi«THU nXnftVHJ^XX 
^fy^-hSnttn= (qXw) fp+liLT* 
0, l*-h^yD^-^i/a>fflff^cD«^S^{Cffiffl 

[0 10 2J Hlllt *4CD*J(S«^*^T*I*3^« 
^Lfc«^CD»^J^^o 01 lfcfiWt, ttPHS^ 
WfcttA^SSH 1 3 0 1 -qfcArtSftfcifcftA 2 
^tt, -f >^7x~X[h!S§3 0 5-q-2, nXn» 
^f7f3 0 6, -f >^^x-X0gS3 1 5-2^LT 
)t£Igl3 1 9-2<DSJB2S§{I[Hjg8" RX (W) " 
tmm^tlX^fZo -f >^^x— XlnJ£g3 1 5 

^3 o 6*H*o**oj;5«c«t)#A, ytfcmmw3 

1 9 - 2 (D^m^in Rx (P) - \z%mmt\ 

±fB»f^tCJ:0, -T>^^x-X0SS3 15-1-3 1 
5-p©ft|*£W--C&:<, nxn)tx<7f 3 0 6©g5 
frftfcSW («*tfl#-KO*©>feJ*A**©**3tt 
df) . -f>^7x-XIUK3 0 5 - 1 - 1-3 0 5-q 

- w, &&tfyt&7£^W 319-1 — 319-p 

js^smw Rx (w) - <Dtmft&Rhytm*<DitL 

[0103] SfcR^Jd, TtfeitiSB 318-1-31 
8-p^&, ffl^Sgf 3 11-1-31 1-qSr^bT 

[%KM5] mscDmrnmhisTte, aiicst*-© 

*JS«»JfC*5^T, mXl^<^f 8ilXp3tX<7 
f 13^, A^Jm, tBApOmXpYhU^XX-f^f 
tcS^lfe*-* px lftx-f ^1 2 t 1 x 

m7tA< A^JP, tB*m©pXm?h'J^X7 



[0 10 4] iiniCcfcD, ^DX^ v 3 >fflfl^C0^ 

[^J609 6] Sg6<2*i6#l£LTtt:, Em^TfflHcT) 
UttWtfcO^T, qXl^^f 212^1Xp& 
<^f2 17^ A*q, ffi^pcAqXpVHJ^XX 
'fy^KII***., ^fcl^^ic, pXl«-f^2 1 
6ilXq*XY7^ A^p, SAq^pXqYh 

[oio5] £nfc<to, -7 u n^^^>3>^fi^o^ 

[0 10 6] 

Tx" *5cfc^Sfi0K" Rx" £l + l©5E*fft*ib 
bT&£SgI(D 1 + 1 JEfiHtlBS-fcfc: 

i«ttcoffiv«STffiffit^ u 1 1 & *^0jomi 

p : 1 £~fZ>Z£lZ£D, ->X5^AO«jSttSrffl6«bo 

- x BKa>jR«tffitt Wc* 5 & v> 3 * o 

[0 10 7] *»WCDS2C?>||Jfi^JtC*5l.iTtt, 

i + iK*«j«©>teaHfi«**fcjR*-r*i»K:, *t£$c 

*§eSI^BO^ffl*©gE3Bi*p : ltU nxn» 
-f y^aS-hRnSl^fB^b, utlS/Pf^^a 

[0 10 8] *5Pj!£)fg3<^ffi^rat 1 + 

^>3 >JBSfi*«0MiT, M»W^nf?'>3>ffl 
JSfiOftittSrw: 1KU SS$S£lgfOfi^0 

[0 10 9] £fc> *%0JO^4(DHSE^JTH, 1 + 1 

£p : 1 <h IT, ^^CnXn^ y^®*— hftn 

[0 110] ifc, *5R^*6©SHSftl^*^TJ4> 
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immcommrmm] 

[hi] ^m<D^i(D^mm\z^^mmm /-f© 

[S3] *-mmw,3(Dmmm\z^^tmmm/-\ i (D 
[04] *«BjoD^4©iiis^jtcj;^7 , ea«ffly-h : © 
[0 5] *^B^Tffl^^.7 l 6«^'r >?y^-xm&(DM 

[0 6] #^»ftffiftffl/-F£ffl^/t. t^DXII 
FtCi-S^y h9-^©#i)&£*-r0-C ! &<5 < > 

[07] *mw<Dni<nmmmiz&iiz>i&m5£3im<DW} 

[08] *^H^CDm2C9||M0iJtC^tt^.jK^±B#CO»j 

[0 9] ^B^IIffly-KSiWc, )t^nX3 
Fic££&S#tiJ#fi£jgfflL7t*'.y h7-^offi 

[010] *%BJJ©^3 0H^J[Ct5(t^^^*llt© 
m<fe £ WtW? Z> 56 <S> 0T & & ,, 

[011] *^BJ©^4 0*JS^Jt*5^^)^|ii^^© 

»i^*^-r^fcje)©0T$>^, 

[012] 4X4^TFU:7XX-f -y^CD^W-^JS: 

[013] 8 X 8 )tV h U i7 X 7 f 

[014] 3 2 X3 2)tVf'Ji'XX^7fffllM* 
T0T&&. 

[015] miv®:$:i3iffi\zm^<xmmm/-\ t <Dffi 
[0i6] ^2(7)^*swica^<7tamffly-Hco« 

1 - 1 - 1 -m : t^S^AXi^ 
101-1-101 -m: ftff ^A^iST? 
201-l~201-q : Tfcft^AXjS^ 
301-l~301-q : Ttfa^AXj^ 
401-1-4 01 -m: ftft^AXjSsH^ 
501-l~501-q : 3tti^AAS? 

2- 1 — 2-m: lX2)tX-r7f 

3 - 1-3 -m : Tfcfl^-f Xx-X[h1S§ 
6 - 1 - 6 -m : ftfl-St-T X x-XHSg 
1 0 - 1-1 0-p : 7t<f^-r>^7x-XlH]SS 

i i - i~ i i - p : >?yx.-xm& 

1 0 2 - 1 - 1 0 2 -m : ^fi^-f >^7x-X[sIg§ 
1 0 4 - 1 - 1 0 4 -m : Ttff-^-f X x-X @S& 



1 0 6- 1-1 0 6- (p+ 1) : 7tm^-f ^Xx- 
XOSS 

1 0 7- 1-1 0 7- (p+ 1) : 7t«^-f >^7i- 

X[h1S§ 

205-l-l~205-q-w: ftft ^-f X x- 
X[hIS§ 

208-l-l~208-q-w: ^{f ^-f >^ X x — 

214- l~214-p: Ttff^ >^Xx-X0S& 

215- 1-2 15-p: 7tff^-r>^7x-X0S§ 
305-1-1 — 305-q-w: ^I§-f>^7i- 
X0gg 

308-1-1 — 308-q-w: Jt«^-f > ^ X x - 
XHJgg 

3 1 4- 1-3 1 4- (p+ 1) : ft.mm>97x-- 
X[alif& 

3 15- 1-3 15- (p+ 1) : ytm^-f >^7i- 

402-1-402 -m: Mt^-i X x-X[h1S§ 

4 0 4 - 1-4 0 4-m : 3fcfi^T >^Xx-X0g§ 

406- 1 -4 06-p : ft(i^-f >^7x-X0SS 

407- l~407-p : ftffi >^ 7 x-XElSS 

408- 1-408-p : %m ^ >9 X X-X0SS 

409- 1-409-p : ?t{f ^-f >^ X x-Xlslgg 
505-1-1 — 505-q-w: Ttff^-f >X7x — 
X« 

508-1-1 — 508-q - w : >^Xx — 

xiass 

514-l~514-p: 7£{f^§-r>^Xx-X[H]8g 

5 1 5- 1-5 1 5 -p : ?tm^ >^Xx-XHISg 

516- l~516-p: 7tm^-r>^Xx-X08S 

517- 1 — 517-p: 7tfg^-f >^Xx-XIeIgg 
4 : nXnlVt-iJi?XX^7f 

5-1 — 5 -m : 2 X l^X^T yf- 

7 - 1 - 7 -m : 7t<f mUtl^ 

1 0 5 - 1 - 1 0 5 -m : ^{1^X7^ 
211-l~211-q: ^tHXjS^ 
311-l~311-q: Ttm^tUXl^ 
405-l~405-m: ftft^mXTSTf 
511-l~511-q: ftff ^JUXjisTr- 

8 : mx l^tX-T -y^ 

9 : 1 Xm7tX-f 

1 2 : p X l^X-T vJ- 
1 3 : 1 X p^X-f y^- 
1 4 - 1 - 1 4 - p : TtfeilSM 

1 5 - 1 - 1 5 - p : ytfcmmm 

110- l~110-p: TtfeiiSS 

111- i~iii-p: ytfcmmm 

218- l~218-p: Ttfeiilge 

219- l~219-p: Ttfeil&g 
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3 1 


8 - 


1 - 3 1 8 - p : 3te3ISK 


3 1 


9- 


1^319-p: TtfeSSe 


4 1 


0 - 


1 - 4 1 0 - p : Tte^ISS 


4 1 


1 - 


1 ~ 4 1 1 - p : Tte^es 


5 1 


8 - 


1 - 5 1 8 - p : ytfcmstm 


5 1 


9- 


1 - 5 1 9 - p : XfexkmW 


1 0 


3 : 




1 0 


8 : 


px \%7.^v^ 


1 0 


9 : 


1 x pTtTs-T 


2 0 


2 - 


1 ~ 2 0 2 - a : ^i^it^gg 


2 1 


0 - 


1 - 2 1 0 - q : 


3 0 


2 - 


1-3 0 2 -q : ^ifi|B* 


3 1 


0 - 


i - 3 1 o - q : ytmmm 


5 0 


2 - 


1 - 5 0 2 - q : 


5 1 


0 - 


i - 5 1 o - q : ytmmss 



203- 1-203-q : ®L&ftMW> 
3 0 3 - 1-3 0 3 -q : $LWti$&W> 
5 0 3- 1-5 0 3 -q : ifcg#«tBB 

204- 1-204-q : 1 X 2?tX-r ^ 

2 0 6: nXn^h'J^XX^f^f 
207-l~207-q : 2X IJtT.^ V s ? 
209-1-209-q : ifcS^figB 

3 0 9- 1-3 0 9 -q : $tS^fiSE 
509~l-509-q : i^fi^MSE 
2 1 2 : q X 1 ftX-f 

2 13:1 Xq)tM^f 
216, 316:pX 13tX<y^- 

2 17, 3 17:1 Xp)t^7f 

3 0 6, 4 0 3, 5 0 6 : nXn*?h'J^XX^ 7? 
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3 -Jo-Ftr — : 



A- 



[ MUX 1 I MUX 1 



to- 



"^S ' " «7 

14-1 14-2 



io-; 




/ 

A 



m 



65 
-m 



11-2 



11-1 




12 



T4-P 



X4t 




15-1 15-2 



-7-1 
.7-2 



tip 


■ 


[Hi 


Egg 


■ 





15-p 
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Switdhing Resporroe 

2x2 2tX4y* 




Applied Voltage (V) 



Tree Structure 



Characteristics 
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101-^" 

101-m 



MUX 



m 



103nxn3fltSW 1 



104-1 



110-1 110-2 




106-l(p+1 



mm 



MUX 



TlO-p 



io5-i 

^105-2 



^-105-m 






iii-i in-2 



in-p 



[0 3] 



203-1 , , 
202-1 { ^J-^Z 

02-a K >r—r 



205-1^ 



20&xn»SW 



Pi 



205-1- 



201- q 

202- q 



205-1 -w \ / 
205-^2^ 7 /\ 



21 4-- 



214-p 



-»ao i i 209-1 
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3Q6nxrtftSW 
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[Ell 0] 




[0111 




~~ S S S » — pp 1 I p 1 I -7 1 
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Tree Structure 



[01 4] 



4x8 : 



4x8 



4x8 z 



4X8 z 



8-arrayed 4x8 Switch 




: 8x8 



8x8 = 



- 8x8 



: 8x8 




: 8X4 



8X4 



Z 8X4 



- 8X4 



8-arrayed 8x4 Switch 



8-arrayed 8xB Switch 
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4 0^ nXrdfcSW 404-1 
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402-m_ \ / _ 404-m 



406-1 / \/ 407-p 
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i408- 
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